Melatonin decreases nitric oxide production and lipid peroxidation and increases interleukin-1 beta in the brain of mice infected by the Venezuelan equine encephalomyelitis virus.
Melatonin, a potent antioxidant, has shown to be beneficial in murine Venezuelan equine encephalomyelitis (VEE) virus infection. In addition, melatonin can induces the production of interleukin-1 beta (IL-1beta), a cytokine capable of inducing increased expression of inducible nitric oxide synthase; the activity of this enzyme is increased in the brain of mice infected with VEE virus. The aim of this study was to determine the effect of VEE virus on the nitric oxide (NO) production, lipid peroxidation and IL-1beta production in the brain and serum of mice infected with VEE virus, and to investigate the modulatory role of melatonin during this viral infection. Mice were infected with 10 LD(50) of VEE virus and treated with melatonin (500 microg/kg of body weight) starting 3 days before and continuing for 5 days after virus inoculation. Mice were sacrificed on days 1, 3 and 5 postinfection and brains and blood samples were obtained. NO and IL-1beta production and lipid peroxidation levels were measured in perfused brain homogenates and serum. Increased production of brain nitrite was found on days 1, 3 and 5 postinfection and lipid peroxidation products were increased at day 5. Levels of serum nitrite were found elevated on days 3 and 5 postinfection; however, lipid peroxidation products remained similar to basal levels. Melatonin treatment decreased nitrite concentration in brain and serum of infected mice as well as the lipid peroxidation products in the brain. IL-1beta was found to be increased in the brain and serum of infected animals, and melatonin treatment induced higher levels of this cytokine (brain: about 4-fold; serum: about 8-fold). These results may be related to the beneficial effect of melatonin in the VEE experimental disease and address the possible therapeutic potential of the indoleamine in human VEE virus infection.